We examine the determinants of claims for a group health care plan. Since all persons in the group are covered, the premium does not enter the consideration of demand in this case. Hence, we are able to isolate other variables that affect the demand for health insurance. We show that income of the employees affect the claims in an unexpected way.
Introduction
In most developed countries, group health insurance account for a large proportion of health insurance sold. Yet, decision-making about health insurance inside a company is very little researched. Most often, insurance companies simply base their pricing on past experience of average losses, add a markup and use that as a rule of thumb. If, in a given year, they experience losses, they simply adjust their price for the following year upward without analyzing the root cause of loss experienced.
If individual health policies are bought, health insurance companies will raise the premium if losses are experienced or they might refuse to renew the contract. In case of large group policies, health insurance companies are reluctant to do that. They attribute sudden increase of losses due to chance occurrence. They are extremely reluctant to lose large block of business.
From the point of view of insured persons within a group policy, they remain covered regardless of how much they claim in a given year. To put it differently, once an employee in a given company is covered, the health insurance company can no longer charge extra for a given employee simply because there was a large claim by a particular employee. Therefore, the demand for health insurance for a given employee no longer depends on the price (the premium) paid. However, it does depend on the socioeconomic characteristics of the employees. In this paper, we investigate the importance of these factors other than the price of the product -health insurance.
There is very little in the insurance literature along the line we investigate.
Characteristics of the dataset
The data set contains information concerning 42,237 employees and their dependents. There is only one company data used in this entire study. Therefore, the premium charged per employee is exactly the same regardless of the use of the service. It does not vary from person to person. In our dataset, the dependents are the partners and the children of all the employees. The age for employees and partners ranges from 15 to 69 years old. On the other hand, the age range for children ranges from just-born and 24 years old -as by law, only children up to age 24 can be claimed as dependents.
This insurance has the following coverage for any illness or accident covered by the policy: hospital expenses, doctor and medicine expenses. For each person, we have the following information: sex of the person, age of the person, the relation with the employee if the person is not the employee and the income of the employee. We consider the employee and the dependents as one unit so we assigned the income of the employee to his or her dependents.
For each employee, we also have information about claims made. The information about claims during a given year is: amount of claim if any, reason for making a claim, days in hospital and the form of payment. The reason for a claim could be due to an accident or sickness. The form of payment could be direct or reimbursement.
It is direct when the insurance company pays to the hospital and the doctors directly; and reimbursement when the insured employee first pay the expenses out of pocket and then the insurance company reimburse him or her the money. in the zero to four years. In this range, the children of these employees are located.
Overall, this population is relatively young. We have few people above 50 years old and the mean age is 20.8 years old.
There are 12,538 employees in our sample. The sample is made up of 30% employees, 23% of partners and 47% children of the employees. By income, 40% of employees earn less than 5,000 pesos a month, another 50% earned between 5,001 and 20,000 pesos a month and the rest earned more than 20,001 pesos a month with a maximum of 500,000 pesos a month.
By sex, there are 48% females and 52% males. In Table 1 , we examine the broad distribution of cost between males and females. For males, frequency of claims and the average amount are both lower. 
In Table 2 , we break down the claims by age and sex. We have the frequency (for each group), the mean amount and the claim cost for each age group divided by sex. As the age of the person rises from 0 to 4 years to higher ages, the frequency and the mean amount of claims fall for both males and females. But, for age ranges above fifteen years olds, it begins to increase almost monotonically. Furthermore, average claims cost for females is greater than male ones in almost every age range. This result is somewhat surprising given that women live longer than men, on the average. First, claims between the ages 20 to 39 for females increase. This is easily explained by the fact that these are the childbearing years for women. Second, we can observe unusually high claims rates at the age range of 55 for the females. Table 3 shows the amount, the number of cases, the frequency, the mean amount and the claim cost by relation: employee, partner and children. The biggest per capita claims come from the partners of the employees and the lowest comes from the children.
Hence, the partners represent a riskiest segment for the insurance. Table 4 displays the amount, frequency, mean amount and the claims by ranges of income. It shows that the claims frequency and the mean claims steadily rises with the level of income of the employees. To put it differently, higher income employees have more frequent claims and the average claims rise with the level of income of the employees. As we shall see later, even after accounting for other factors, this relationship holds : high-income employees claim more. We have two sets of data in categorical form: sex and relationship with the employees. So, to make the model operational, we assign: male = 0, female = 1 and the relationship with the worker as follows: employee = 0, partner = 1, dependent children = 2. The cause also takes two values. If the cause (of hospitalization) is a disease, it takes the value 0. If it is accident, it takes the value 1. Finally, for the form of pay, we define the value equal 0 if it is direct payment and 1 if the payment is made through reimbursement. This induces fixed distance between persons. For example, it means partners are of distance 1 and children distance 2 for any employee. While such forced distance is somewhat arbitrary, it is necessary for quantitative regression modeling.
Results
First, we run a regression with all the observations with positive claims. The results are displayed in Table 7 . It shows that the only variable that is significant is age. The rest of the variables do not matter for this overall regression result.
An examination of the residuals of the model suggested a clear break for small claims and large claim. Thus, we divide our sample into small and large claims and run separate regression for each. They are reported in Table 8 and Table 9 . They show a clear distinction between high claims and low claims. For low claims, significant variables are age, sex and income level. As expected, higher age means higher claims, and lower income also meant higher claims. Men tend to have lower claims than women.
Relationship with the employee does not seem to affect the claims at all. Surprisingly, for large claims (over 50,000 pesos) none of the variables appears significant. In all our models above, we ran the regression only for the 3,106 claims.
However, there were 42,237 insured persons. Thus, in a sense, we ignored the observations of the people who did not claim.
The Tobit model, named after James Tobin, takes into account such censored data. Tobit model describes a relationship between a dependent variable y i that cannot take values below zero and a vector of variables x i .
Specifically, there exists a latent unobserved variable yi* that depends on xi.
There is an error variable u i with a Normal distribution with mean 0. Thus, our Tobit model takes the following form: Claims = ß0 + ß1Age + ß2Sex + ß3Relation + ß4Income + ß5Hospital days
The result of Tobit regression is reported in Table 11 . The only significant variables now become "Hospital days" and Age. 
Conclusions
We studied the factors that contribute to claims data in a group where the impact of health insurance premium is taken out. We show that the age distribution of the group comes out as an important factor as does income. Higher age leads to more claims as do higher income. This implies that health insurance companies should take into account both income and age distributions for setting premium levels.
